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1020030000839 #^ 2003/4/8 

» #£*ll #*1, ^ n Bfl^H y o V ^°l 7flAl^Cf. Aj- 7 ] tiV£^ #*lxr, *fll 

^1 *)14 aft ^*H=- ^ *1£ S1*H ^ #71 

^Hir ^ ^ *1<2 SlSfS] 7H^til7> ^3. Eflil ^al*V 

Cf. ojofl 4^, s$7] ^JEL U]^ EfliB sj^ofl ^-W1S|JL, ^ o]^- *§^Rr #7l ^1 
^1" ^H*l #71 ^14 ZLf-Sl dL3 ^ *1<£ S1S1- ^ Sl-M- o)#o] c^ofl <£%s) 

^ SZ^r = ^3 Tr -2-^elH^ sj-^^-S #3 ^ #^l ^Jl-l- £M 

^ 9X^. n*eH, # *1<3 ^*cHl ^l^H ^ #21 ^ Z}-Z}- 

°1H «M8*!- <t $1^ ^ sfl °] *g ^Ei^l oi t^sliE^ f-AiM , ^ ^ = 

-2-*V» ^sW^Jl, ^(lot) ^*tf $Ms|S] ^Irofl cfltV 0CV ^7}7\ -g-ol 

$ JL471- sm. 

£ 1 
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1020030000839 #^ <y*>: 2003/4/8 

, ^- ^]^J= ^^{Semiconductor device comprising the speed 
binning test circuit providing for monitoring easily on chip variations in 
fabrication and test method thereof} 

-E 1^ ^"^^ <a^Al^ofl a^c w]^ (binning) E||iB 3^* n^ltr ^ 

£ 2^r 51 1^ Ajjc ^ SIS.** ^]a]§>^ ^-41=. 5loTtK 

[^sq .el*]] 

^£^11 3-2-3., ^JE. til ^(binning) Efl^E 

DRAM*]- ^ «KE.*ll *fl5ie] ^-^uj- ^-g-^ te^l ^1 (ASIC) ^ ^>£^| 3^ 

^741^ ^ , ^ Efl^H Hi^r 2fl7)^] * Efl^B ^ ^ ^Tjll- 7]^ OS. 
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1020030000839 #^ 2003/4/8 

ojnfl, ^JEL til^( binning ) e|ae^ tiV^^j ^-^(fabrication) 

^fr^ ^](CPU)Sf £<>1 S°H1 ^ilsl H]^S\tt ^^1, ^ ^ 

*J- ^£7> ^ £sHl 3.7]) eg^g. *}-o_Z-S. , (binning) Efl^Eoj} 

*H *fl# #*1 #°ll S-lM^l ^ #3 S.u|E^^ ^lsl ^ ^ 

^* ^^5.^ , SJM*1 *fl*j- ^"till- #C]J1 ( ^ 5g 7 >£ -£-AH 

CPU^l ifl^^l ^fls #7Rr «1^>31, 3# ^ ^(Working Die)^ 7fl^ 
°1 -^(functional working)^ *&^r°.g. #i4*l ^o^o) 

^^-(at-speed functional working)^ ^V^Al^oj: t}7] nfl^-ofl t ^J] o] 3] -#3HH 

(binning) tllilf *H €*Kr *)1#4 ^t*Kr ?J£r Jgj3L 

f^^l ti]^ (binning) tfliB s)S^r, ^ ifl^-^1 BSR(Boundary Scan 

Register) ^ ^ ^ A>-g-*>^ , ^ ^S]*>^ *flo] 

(chain) ^Efl^l sj^ofl ^^.(turn-around) (^ ^ ^317} #^ nfl^Ml^l 

<£a1#) sfl?l*l ^ ^ ^£1- *WHr HH^S. «-g-*ll& 

cf. ^, o^e) ^(chainH tfl*H #^=1 ^^^^(turn-around) ^ ^ 

-£*H1 7}*1^- ^ ^(correlation^ ^il^l 51 *H -S-*r ^^7> 

^l^^cf. °}$\- ^ Efl^B ^^^l *1^ #^(^-7ll«i^: US20020129310A1) 
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1020030000839 2003/4/8 

£oj #S.^*V ^}ol^£(turn-around) *}?}^ ^sfl^ ^ 

3]= (binning) *#^HHtt, ^1^^ *fl<>l( chain)* ^-*H M^M-^ ^sj ^ 

A3]co] ^.cg^ TEGdest Element Group)* **M ^7>S]^ DC 
^(correlation)* 7>x|ji 01^7] nfl^-ofl 7)-^^. 
^e^, 33 cl Dj^sj-^j! ojofl ^ ^ ^^. t ^, 0CV(0n chip 

Variation)7> Ajz^^ofl n^e} Qo] efo.= (turn-around) *l*Mr ^r^Rr «<H^ 
^^Ei 31^ (chain) JLS.^ sfl^^l ^ ^ As)n f <^S>7l o]^A) sj^cf. ^ 

, ^ #2] 5L€- <^(^, S r ^r, sj-^, ^ -f^) Zf^M ^tr 0CV(0n chip Variation) 
°$^o] t ^(chainHH *H-2] cflolE^ ^, ^ a1#o_5. M-e^I nfl 

°l2f °}n\B\ *fl<?}(chain)3 *1<£ a| ;t].u}-_o *fl7l*l ^ ^ i 

z]-ofl*| 0CV(0n chip Variation) ^-g; ^ ^^-fif ^ ^ ^^HH^ a] 

*}7fl 0CV(0n chip Variation)^ «Kg- ^^^>7l o^Ji, 

H^el-^c (turn-around) #?,}o) ^Tfl M-Ej-^ b}-je , so>( c0 re) $£.2) 

^ ^5L7\ v\ ^ SX^ ^-ir ^ ^ ^3 ^3] = ^ 

t*r7] o^-g. ^^7> 01 nf. 

Str, ^efi^ ^-EL wl^(binning) HH^Hfe, 0CV(0n chip Variation) 

^Itr «3H= ^7>* ^SIH, e1|ae ^ ^oKcore) 5)5.5+ ^-^fl ^3]-^ oltH 

3 ^l<y(chain)^ ^ i<yH7> ^l^Tl] <§=^=} sM-o] tinEi^c]-. 

*fl, EfliS Al^-O] ^-O] olSf Efl^B. A]^V $)] Ol ^ Aj-O] ^ 

*r Si^l tr^f. ^2f^, *>M-^ ^-(lot) ^oil^i ^ 7fl£q ^01^7} ^^^Jl, CfA) 
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1020030000839 %^ 2003/4/8 

*r 7flSl *Hl*fl ^€ cflolEil-^ A> i7} . ^ ^ 

^U" *r i^JE. ^(correlation) ^ S sxflia-a- SoKcore) ^ w>^^e| 

(boundary)^ ^ ^ Slx}^ £\±.Q*}JL ^(lot) #3] 

^ ^l-ofl tfltr 0CV(on chip variations) ^ 5 §7>7> -g-<>ltr (binning) 31 

— H SjS* ^£^1 *fl^Rr 01 $44. 

^ ^5*)J= ^(correlation) 5)5. afl^ .3 of (core) ^ ^ w>^c^ 

(boundary)^ #<^H , ^ ofl^ a|^^>^L ^(lot) 3Hs) 

51 ^#^1 cfltr 0CV(on chip variations) ^ ^7>7> -§-o)^]- ^stjc w]^ (binning) 31 
^tiltt ^-^1^ i^iE. H)^ (binning) efl^H y 0 v ^^r ^1^^ 31 $1 

A. 

^ ^ 3-8-] 

^•7]^ 7]#^ 4^)1* ^^> 7l £ ^ofl rt).s. ^JEL u]^ (binning) EfliI 

^ So>( C ore)^- Wr-g-t:-^ (boundary HI «1^ (binning) 

EliS SH^i, ^(correlation) ^12 r^3X)^. 

(correlation) s\S., ^13 ^4^. ^•^•(correlation) = 
(correlation) 5]S., ^ 3flE.l-g- ^l^-i}. 
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1020030000839 %:% 2003/4/8 

<15> ^7} A]\ i^jE. ^(correlation) s\S.^ *fll ^Z}^ ^ *1<£ 

<16> ^-71 ^12 i^JE. ^(correlation) af|2 aff ^*Hr ^ *1<S 

^-7] *fl3 i^lH ^(correlation) *fl3 nff ^*Kr ^ ^ *1<£ 

<18> ^"71 ^14 i^l-EL ^(correlation) S]S^ *fl4 ZLf-^ ^HrRr ^ *1<£ 

"^^H Slal, ^"71 7fl3 *1£ ^I^^ITJ #71 3^ *1<3 

<19> ^ *1<3 °Jtt]Ei 5]St 0 J ^-i; 4^ *Vcf. 

<20> ^-71 2)1 = 1-^ ^)^l(chain)# ^*Rr #7] ZL# vflx] #71 *fl4 nfs] 4^ 

<21> <*M^, # 7 j *fll ZLl- ifl*] #71 7fl4 4^ ^1-* n^*Kr ^ ^ 

<22> A:B:C:D = a:t>:c:d 
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1020030000839 #3 2003/4/8 

<23> Afe afll ZL-f-^ dt^ ^ 7fl^ofl^ i^- *fl ^, Bfe ^12 

^ ^ *]<S 7fl^, Cfe ^13 ZLf-^ ^ ^ *1<3 7fl^, 

Dfe ^H afsl ±^ ^ *1<£ sl^l-^ 7fl^, a,b,c,d^ ^3. 31^) 
<24> -g- ^-i- t^ 1 ^ tr4- ^1-71 a,b,c,dr, ^iS. ^-7ll<y 

<25> ^-71 ^1 A]Jr ^71 ^13 *1<3 ^JJl, ^ #7] *1<?§ ^fe, ^ A[ 

7> ^ ^ ^eflolxi s}-^^- ^ 30. m.^\ o_r^ *Vcf. ojnfl, Aj- 7 j ^ 

^, ^7] ^li n& Aj-7] thH nfsl ±^ ^ *1<3 sl«H ^3fe # 

7l (chain) 2] # a] s ^.g A]^V(Dt)^l 53 -S" ^-°S- th=k 

<26> Aj. 7 ]^ 71^3 ^r^}7] ^tb ^- ^"^^l ^rH^l 

ofl ^i|2= (binning) ^- ^ *}^) 9l°l*] , i=Hr7fl^ 

^Xcore)'-^-, ^ i^-EL (binning) tfliS ^-ti]^. 

<27> Aj- 7 ] tf^7fl2l A]S ^#^^1"^ ^>7l SO>( C ore)-?-^ ^^M- #7l iEL 

of (core) ^-5.-^- El *±S.7\ #^£}5U=- Z}7] ^}o} , ^w>^°1 ^l^fe ?J 

<28> Aj. 7 i ^oKcore)^-rr feel sjsH d^s] 7)^r-§- ^*}:el, ^7) 4^7^ 

<29> aj-71 a] ^(binning) Efl^B iLf ifl*l *fl4 ^*Rr 

^ 3^**11 2} sf^ *fio] (chain) ^Efls. #7] ^Kcore)-^- ^ 
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1020030000839 < U^\- 2003/4/8 

«V£e1eHboundary)o11 l?o)u\ t nf- tfl*l ^7) *fl4 zif- nf-i: 

*r" ^ ^ *1<3 7fl^al7> A-ls 4 = ^. 

<30> #7l ^2)= (binning) Efl^B. 5)3.-^^, »U ist)^. ^(correlation) 3^, 

*|]2 = -^(correlation) ^]3 ^(correlation) *fl4 

•^(correlation) 2)3., ^ ^Hfi T^ltr 1 }. 
<3i> #7l *)U ^(correlation) #7l zil-^- ^*Kr #3 

<32> # 7 ] *fl2 i3j£ ^(correlation) S^Sfe #7] ^2 ZLf-^r ^*>fe ^ 

<33> # 7 ] *)]3 ^(correlation) #7l *fl3 nff ^*>fe ^ 

*1<3 3! StU, #71 ^2 <4JL» *1<3*1?1 ^13 *1<S ^JlI- # 

<34> ^-71 *fl4 ^2]JE. ^(correlation) s]^^ -#7] *H4 :±l-§- ^ ^ 4^ ^ 

*1<2 flS*©] 5tU, ^-71 ^13 *1<3 4lJL» ^7l a] 

<35> # 7 j sfl^-g, ^-71 ^l<y(chain)^- ^*Kr ^"71 ^71 ^14 
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wl ^(binning) cf^ 7 fl^ ^OJ: <g#sm^-§- -f-^H *!JL« ^^M- 

#3*Kr sof(core)-^-^ #7] SoXcore)-^- ^ ti>£c-l E) (boundary) °\)$r Hf- ifl 
*1 7j)4 ^sfe ^ ^ *1<£ S\S.^] 2)f>}<q aflo] (chain) ^Bfls. ^3<H 

5tU, Till lfl*l ^-71 TlU ZLf- ZfZ}-°] ZL## ^ *Rr ^ S\sL 

^S] 7l\^u)7} cfs. w]^ (binning) ^l^Rr «K£*() ^1^ 

^ = «N (binning) Bll^H^l , 4^-4 cf^l# ^Hltb^-. 

<37> ^, ^-tgofl ttJ- = av^^ ^jcq (binning) EfliB , 3 

1 ^ ^ *1<3 ^Sjfe #7l Tfll ZLf- 5]S7K ^ *1<3 

^l^Al^l ^1 *)o4 Aljr-g. #^*Vcf. 2]^ <^7J^ ^ #3 *]c£ Sl^-i-S ^ fe- # 

71 7fl2 ZLf- SjSfe, ^-71 Tfll ^1^ Alif ^O^Al^l 7fl2 *1<3 

^ ^ *1<S ^7l 7113 nl- ^S-fe, ^1^ Al^S. 

^13 *1<£ 3! ^ *1<S ^S)^ ^ v 

71 7114 ZL# 2)3.^, Aj. 7 ] xj<g Alif ^]^A]7J ^-71 *1<£ Al^- #53*)-t)-. 

°H n*^, ^1 +z\EL al ^(binning) 31 3^.°H ^l^U, ^oi (chain)* 
^ ^71 Tfll ZLf- tfl*l Aj-71 7114 Hi- 21 ^ c*o} ^ # ^>uj- ojAj-o} 

7>ofl c^sH oi^ *||i= -f-^H ^33*r -2.^ellol^ S}-^ ^ ^2] ^ ^ 

<38> AJ-71 ^ cf^ *1<£ SlS.-l-^-, ^-^l^S 

<39> <^7lAi ( Aj-7] ^! ZLf- Aj-71 7)14 ^ff, ^ ^ ^ Cj^ 

*1<3 sl^lr^l 7^til7>, , 
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1020030000839 #3 H^f: 2003/4/8 

<40> A:B:C:D = a:b:c:d 

<41> (<^7]a^ Att afll ^Lf-^ ^ *1<?3 7fl^MH i^- g ^ *fl2 

^f-^ *1<£ 2]S#S] 7 fl^, *113 afS| ^ ^ SI 5.*^ 7fl^, 

*fl4 zlI-s] 4^ ^ *1<£ 7fl^, a.b.cd^ ^5. <W 31 

<42> -g- n>^^ S^^S ^"4. <^7lA^ ^-71 a.b.C.d^r, ±91 &7\)9l 3 # 

<«> #7l *1<£ AjjL ifl*] # 7 j ^13 *1<£ ^ ^-7] 7]<£ ^JiL^r, ±^ X\ 

1} ^ ^ ^efl^l^ 3* ^r^SLS. o] afl , ^- 7 ] ^ a17_V 

^"71 *fll Hf- ^7] #7] ^4 ZL^9] ^ ^S.#oll 2)*}^ Aj- 

7l *fl°l(chain)2] ^ *1<£ ^^-(Dt)<y 3* SM=h 

^«fl^>7l M. wV^o} H>^2j^ ^Hl* ^Jf E.^ * ^ 5. 

^1^1 -M^ A 5^1 ^^iu M-Bf^fl^. 

<46> £ 1^ ^ ^-^^ ^^Al^o^l aj.^. Hi ^(binning) 3l^H ^1^: 

<47> £ 1# t2s^ , ^- ^-^Sl <y^ AH1o11 oj.^. Hi ^(binning) s] St 

^ y l^ »}5LM) ±r , s]^o]] o^H Hi ^(binning) tfliBt ^ *r & 
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^ «HE*fl ^7fl^ AiJ: <y#?m*("lS.*l), so>(core)^-(110), ^ 

^.E. h]^ (binning) EfliE 5] 5.-?- (120-160)1- ^wl^. 
<48> cf^ 7 fl^ aIJl #7l -So}(core)^(110)°fl S^r^ # 

71 ^o>( CO re)-¥-(110)S^-Ei ^3l7> #^3-E-§r 

<49> Aj- 7l ^o]-(core)-¥-(110)^ fee) S)S<>11 £]*H dfc^S] 7l^# ^^}ZL, <#7] 

<so> ^7} i3X] c (binning) Bfl^H. 5)^(120-160)^ *fll ZLf- ifl^l *fl4 ^.f-i- 

^SRf ^ ^ *1<£ 3|S.#ofl <a}*H ^ol(chain) ^Hfl^. #7} M<>\ 

(core)^(llO) ^ w}£clBK boundary)^ ¥°H , #7l ZLf- tfl*l ^- 7 ) *j| 4 

*fll ^1" ^1 A o V 7l *fl4 HM-Sr, ^<5Kr ±$ *1 ^S.^St\ 7 fl^ 

Wl7>, l]-i- nJ-^^Cf. 

<5i> lj A:B:C:D = a:b: C :d 

<52> (^7lAi, A fe *fll ±$ 7^«\]*) 1^ «B =^ , Bfe ^12 

ZLf-S] ^ ^ 7fl^, Cfe *l)3 ZL#S1 ^ ^1<^ 3)3.1"^ 7fl^ ( 

Dfe *fl4 ^ &sf\ 7)<£ 2] 5.1-^ 7fl^, a.b.c.db ^15. 7j]^) 

<53> ^V 7 ) ^ c (binning) s] 5.-^(120-160)^, *fll ^JEL ^ 

(correlation) 2)5.(120), ^12 is|.E. -^(correlation) 3)3.(130), *fl3 
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(correlation) 33.(140), A)A -^(correlation) 5}3(150), ^ ^^#(160)^: 

<54> jfr 7 ) *fli ^s)*L -^(correlation) 3^(120)^ <#7) *|)l ZLl--g- ^ t}^ ±$ 

<55> ^-7] *fl2 ^JE. ^-^(correlation) s]5.(130)^ #7l af|2 ^s>^ ^ 

<56> #7) A3 — J^l— ^(correlation) S|S(140)fe- #7] *fl3 ZLf-^r ^*Rr 

^ sis*©) <a^si^ sa^, #7i ^i2 ^l^i^m ^13 415- 

<57> ^"71 ^4 i^iE. ^(correlation) 3^(150)^ #7] A 4 =L^~§r ^->$*Hr ^ 

<58> #7] 3fl^l-(160)^- #7] ^l<?](chain)# ^*Rr <#7] Al =L^ ^7} A* =L 

f-S] ^ gjSf # Sj-uj- ^3 cf7>6fl o^SM oluf. 

<59> #7] *fll *1<£ Ajjr #7} >D3 *1<£ ^ ^-7) 3^ Xl<^ Al^fe, 4^ A] 

# ^ ^Utr s}-^ 3Hr4. ^l^, #7l ^ #7l aQi ZL-f- 

tfl*l ^7] A4 ZLl-^ ^ ^ 5] SI- oil 3*H ^3tt ^"71 ^l^l(chain)^ # 

^]JL *1<£ ^l?i(Dt)^^. 
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<eo> 5. 2^ S. 1^ ^(correlation) #(120-150)^: ^a]^ -«.£oltf. 

<6i> £ 21- , £ 1^ ^JE. ^(correlation) 3] 3«-( 120-150) , ^, *fll ^ 

^(correlation) 315.(120) vfl*l *fl4 i^JE. ^(correlation) 3)5.(150)^ # 
7] ^>( core )w.(no) ^ (boundary)^] ¥°H , ^= ^(correlation) 3} 

5. #(120-150) z|Zf£r ^ s]^!-, ^r, 2)StS tMS^M, ^*113-° 

5. ^l^l(chain) ^Efl» ^^tr^r. ^l^i, ±$ x)<£ 91^] tr 

^ #3*Kr ^o] ^ ^ oirf. cf, ^ ^ s]^!;^ 

3. ^*H=- #31 *fltl(chain)°l *g ^^l°l^(ring oscillator) ^ 

SflJE^ £*fl ^(chain)* ^*Rr # *>ufl- o]^ 33. 

3 ^*fl°> ^- ^ojc}. 
<62> ojnfl, a^£ ^(correlation) 3} s.* ( 120-150 )^r <?]tHE| s|Sfi sl*H ^ 
3^=r 47fl^ aff $^*M f »U i^S. ^(correlation) 3)3.(120) xfl^l all 4 i^JEL 

^(correlation) 3)5.(150) rfl-§-£]^ afli ZLf- vfl*l *fl4 ZfZffi] nff 

^*Rr ^ *1<3 ^, °JtHE^ SlifSl 7D^Bl7> A^S. CfSCf. ^, aV 7 ) 

*Ql ZL-f- ^71 >fl4 2f^, ZfZ]-^ ZLf-l- ^SRr ^ ^ *1<£ flS.*, ^, 

Sl^El 313.1:21 7fl^Hl^, 1]# ^th=r. 

<63> S. 2 <*1H, ^71 afll ZLf- vfl^ #71 *I14 ZL# Z^-^ ^ *Hr ^ xg<% 5) 

St, ^, 0 JW]Ei 5] 31-^ 7fl^^, aQl 2f2l o]^E-1 3]5.«-£l 7 fl^7> (N+1)°J 
^-fofl, all 2 ZLf- vfl^l *fl4 ZL-I-21 oitH^-l 3)5.1- 7 fl^ 2N, 3N, ^ 5N«y 

^W^f^. , m =LW$) <y^B) S]31-^ 7 fl^# (N+D3 tr 3^, ^11 ZLl- ufl 
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1020030000839 #^ <U*V: 2003/4/8 

*1 *1)4 zl# zj-z^ ZLl-i- ^«Hr ^ ^ *i<g ^, 

7> *^7> £]<H, ^Afl *ll<y (chain) <>1 ^ ^eflolE](ring oscillator) ^-*h§- ^ & 

l:2:3:5olJi, 1]<HH cfl-g-s]^ a,b,c,d7> ^3. 31^* ^ & 

a.b.cd ZJ-z^ol ^S. ±91 ^Tfll- ^-f^lfe 0CV(0n chip Variational 

<64> £ 22I- ^°1, ^1 ^(correlation) S]S(120) vfl^l *fl4 ^s] = 

(correlation) S)5.(150)» ^-°-^l, *1]1 i3X)= ^-^-(correlation) 2)5.(120) 

ollA^ Ai^r *i<£ Al^ DBl-Jl^, *tf2 isqjEL ^(correlation) 5)5(130) ^^1 *fl4 
^-^(correlation) 515.(150) ^-^h<^l ^ a]Jt *1<£ a1tK£- cH^= 2 D, 3D, ^ 5D 
°H, *lll ^-^(correlation) 5)5.(120) ^*1 ^14 ^ 

(correlation) 515.(150) #*1HH ^Sl^ %■ ^(DO^:, z^o} 5l5<*lH 

51 tleiHtg ^(derating factor)7 r s.^- z>^ 7§^-o\) 2]s>l- ^-cf. cl3Ht§ 

^(derating factor)-^ 0CV(0n chip Variation)7> $3-2} *1*1^ 
^*l5 7>^tr ^M^K 

<65> 2] Dt % D + 2D + 3D + 5D 

<66> 2]*H*1, *fil ^JEL ^(correlation) 5)5.(120) i-fl*l *fl4 ^s) = ^ 

(correlation) 35(150) AA$\ 5l5°lH z}- ZLf-P>cl- cfeTfl 0CV(0n chip Variation) 
^ ^\ clefl°l^ ^(derating factor)7]- # a]jt a^dO 

°1 [^*H1 3], 5E^ 4]*}- * ^ ^cf. ^?}*], ^ ^ ^(derating 
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factor)^, [^44 3], S^r [^44 4]4 $344 & ©.4 , <H*H 44 

#4 0CV(0n chip Variational 444 4* £fe 431°1^ 44 (derating factor) 

4 44^ ^ SZ4. 

<67> [^44 3] Dt % 0.9D + 1.1*(2D) + 3D + 5D 

<68> [^44 4] Dt = 0.9D + 1.1*(2D) + 1.4*(3D) + 0.6*(5D) 

<69> [^44 2] 44 [^44 4W44 £oj, v]^]o]^ (derating factor)7V 2.^ 

£44 4€- ^ 444M. * 4^ ^m(Dt)^- 43. 4€- 

4. ^1, [^4^ lHH, a.b.c.d 44°1 4^ 4311- 4i=r ^-foflTr 0CV(0n 

chip Variational tfl*r ^ ^7>7> c-^ -8-ol«MI €4. ^, [^44 1]°I14, a.b.c.d 
7> 43. ^o] ^-Tj)^- 7 >^ nfloflfe, ^4)-^o.S. "1" o]4°Htt 4€- ^^r* #4 
, # a]31 4<2 4*KDtW 4 ^(correlation) (.120- 150)^) ^elH^ 44 

(derating factor )7\ ^-g- 4444 -&°144. 

<?o> i£# t oi^Ei 33-S4 7fl^«l7> ^<att S144 ^(chain) ^Hflsl jq^ofl o}*v 

^4 4£-^( turn-around) 4#4 ^4 ^r-E* ^HHr #Hfl4 i^c 

(binning) El|iE « 0 V^o)]a^, ^ ^ S.S. <^^ ( ^ 4^, * -f^) z]-z}- 

°114 s^tr 0CV(0n chip Variation) 3-9-4 ^ 44 ^-4 ^^^1^^ ^4 

4 0CV(0n chip Variation)^ hj-o. ^o. s^o^, ^ a]Jt A];?>(DtW 

Til 444°. 5. 4s. *H1 ^^o] 43314. n44, ^4 «a^4«^Hl 4€- ^4^ 
4^ (binning) EfliH ^4tr &5lH 3-*W4fe, ^4 £4, 4l ^l- 44 44 

^1-4 ^44 S)st 444 7fl^«l# 4^.711 ^^-6.3.4. $£4 * 4<£ 44(Dt) 
444 3 44 £€■ <84(<tHr, 4^r, £ -Mr) 44°fl4 0CV(0n chip 
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Variation)7l- igHgtb ^ ^ cf t ^, c^H^ ^(derating factor)^ q-<£^°l 
*>^JL, °H ttJ-e}- Ej-o]nj 3.^ 3 *i (t iming critical)^ ^ 5L€- °3 

^(^, ^ -f*) zfzj-ofl 3*ltr ^ 71^^ 5JJL-I-0I c| 0CV(0n chip 

Variational ^^l* -§-ol^>7ll 5.^^ ^- ^ ^cf. 
<7i> E 3f £ 2^ ^(correlation) slSffi] ^-*r «§j^^- nfl^ s}.<§ 

<72> £ 334 ^-o. ^eflo]^ sj.^ o r> 3]ol(chain)^ i^Rr #7l *fll ZL-f- # 

#(160H] (probing)^ £S1 7}-= (probe card) -§-^1 

<73> ^1 ^2)= ^(correlation) 5)5.(120) ^4 i^H. ^(correlation) 

(150)^ ^TtKchain) ^Efls. ^s)^ ^ -2-^3H £| (r ing osci 1 lator)sl ^SsL, ^4 
oiia^ ^ #7) *1<3 A]Jr #7] *1)3 *}<3 ^SL, ^ ^-71 *1<£ 

^jL^r, db^ Al^V ^4 ^ ^Oj^ ^eflol^ 4^^- ^Cf. olufl , #7] 
#7l ZLl- ifl^l ^"71 *fl4 ZLf-al ^ ^ 5] ^.#ol] o^a} ^ ^ ^ ^ ^ 

^(chain)^ # *1<£ a]^o]4. ^ £ 30^ , X)i ^z]j= ^(correlation) 351(120) 
*fl4 i:s)JE. ^(correlation) ^51(150)^^ ^s]^ # ^Is. *1<3 ^l?l(Dt)£- 

. 3<M 413: s^S] ^sK^r f<?l 3 -foil, # 41 *1<£ *l?I(Dt)£- [^r*H 

5]°+ 

<74> [^a] 5] Dt = l/(2f) 
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SHH 7l#3- *W zi-g- xfl^l ^14 ZLf-^ ^SRr ^ #3 *1<3 3 

Stl <^}<*| 3l<y (chain) ^EflsL *f^£H ^-71 so>( cor e)^-(110) ^ «V£cl3 
(boundaryHl , ^- 7 1 afll ZLf- ^7) *fl4 ZLf- z^s} ZLf-g; ^*Rr ^ 

*1<3 2]Sf2] 7fl^wl7> ^3. ^(binning) EfliB 5] S.-f-( 120-160) 

1- ^l^Rr o^^ Al ^ofl yy^) 3]^ o^^^ ^ cf^ 

*fll ZLf- S]5.7>, X}^ Aljr# ^<gAl^l ^1 *1<£ Alxl- 

tJ-Cf. Z]^ ^ *1<£ ^S]^ *fl2 5}5L-^, #7l *fll *1<£ 

^!3L» *1<2^17J ^]2 *1<3 ^1 o^s} ^ ^ ^ 

3^ *fl3 n# ^-71 ^2 *1<3 Ajjr-g. *1^1?J ^13 ^IJll- 

^ ^ *1<3 33.1-3. ^14 nl- ^7) m *1<£ ^# *1 

"2*1?! ^ ^Isf °H1 4^, -8-71 til ^(binning) EfliB 

5}3°fl ^-ulSlJl, ^<y(chain)# ^^*>fe <#7] m ZLf- vfl^l *fl4 I2f-£| ±^ 

^ *1<3 s)31 ^ s>M- ol^ ^ ^ofl o^sqoj 01^ Bflcs. (160 )^. ^cr] =§=. 

<H*°1 ^l-g-sl Si^-M-. 3*1 ^* ^^*V7l ^tb -^r^HH ?M*1 

^MMM-.^^^^H 7l7fl^ M^o} ig^l- ^1^1-71 ^Sr>al A}-g-<g % °- 
o\^\A. 7l# ^-O>o^ -g-^-o^ ^1^1^- 7>^1 7>e)-^ ol^-a-Ei Cfoj^j. ^ 

^•^^ ^AHl7> 7>^^>Cf^ Ol^jl^- ^Olcf. 4el-Ai ( ^-^o] ^^^j. 7] ^^ 

iJl ^-^^^"^^21 71^^ A^Vofl o^^fl ^SflTlo) ^. ^olcf. 
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#^tr ^ ^°\] i^H. (binning) tfliB ^wltr ^ 

S.*)] ^lfe. ^2fl^ Si ^3 afl°]( inverter chain)^ ^s|«H, # 

0CV(0n chip Variation^ tH}^- ^ oj- cf , ^, c^H^ s»Ei(derat ing factor) 
3 ^f 0 ^ 0 ! ^^slS^- *r$sUl f °H 4Sr ^o]nj ae]Bl^(timing critical)^ 3 # 

H€- *H¥, -f#) ^r^Hl 3*ltr 7)^^ sj^oj d] 

0CV(0n chip Variation)^ ^#tr*l-I- -g-°l^>7fl £u|E^ § ^ ^cf. nj-E}-^ , ^2} ^ 

2f ofl^f- J^>* 3^2H^ ^A]. ^ <£ 7 j-<^ ^ofl ^ ^(lot) 

3)Hn]o} ^ = cfl^- QCVCon chip variations) *%7}7\ -g-o]*}- j^y} 
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11 

^ ^ «}£c1bH tfl^H $X°1*\ , 

Jl* *1<3*]^1 *]<S ^J:* XU ^ sis.; 

*fl2 aff ^S*Hr ±^ ^ *1<£ 3]^ <£^S]o} o X j L< ^y] XU 

Xl3 Hft ^*Rr ^ ^ *1<£ s)S.#ol oijl, #7j XI 2 *1<£ 

41Jl# ^l^l^l xl 3 *1<S ^llf t^Hr XI 3 i^S. ^ 

X] 4 aff ^SRr ^ ^ *1<£ slSl-ol fljl, #7l Xl3 *1 

^l^Al^l ^ 7.}<£ Ajif XI 4 i^JEL ^ SIS; ^ 

*fl°Jl- ^*Rr XI 1 af tfl^l ^"71 XI 4 af2] #3 *1<3 sis.* 

S}u|- o]#o} ^7}ofl <^^S)cX 2fl = #t ^l^Hr ^t ^ ^SjJE. 

«1^ EfliI 
1 2] 

ifi Xll =L& vfl^l ^-71 X14 af^, 

aft- ^<5Hr ^ ^l<a Sl^«^ 7fl^Hl7>, ^4}-^, 
A:B.C:D = a:b:c:d 
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( <^7H, *fll ^ ^ *1<3 ^SfSl 7fl^<HH «fl ^, *)]2 

nfs] 4^ ^ *i<a ^s-i-fil 7fl^, m zl^-s) ±% *1<3 3)3.1-^ 7H^, 

3] 

*« 2*<M1 ^o^, a>71 a.b.c.cRr, 

*1S i^l ^r^l<y ^ ^£.3. ^ = E||iB £13.. 

4] 

^ ^jzf ^ ^eflo]^ jxj-^^- #i=. ^.g- s^o S ^ A3]c a] 

[^T 1 * 5] 

<#7] m ni- ifl^i ^-7i ^i4 ^fs) ^ ^ s)s*^ si*h # 

I^T 1 * 6] 

A o V 7 ) ^ ^o§ $3.«r, 
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7] 

sis. ofl ^x)EL H]^ EfliBt *r <&S.3l 

3^1 SjSH 4^2] 7}^ ^*}5L, #7l Cf^ 7 fl^ A]Jr <y#3«t-# 
*V<3 0 ^^4 #^Kr 20}^; ^ 

31 1 af vfl*l 3|4 aft ^sfe 4i3 #3 31 °J 

^#*H -*7l ^o>« wVSrtieH ^oH, # 7 l 3U af xfl^l #7l 314 nf zj-z)- 

aff ^#*Hir ^ ^ 7fl^Wl7}- A-lS. Cf€- H]^ Efl^E 

WW 8] 

31 7%H1 #?1 ^5x]= a]^ tfliS 3^.^, 

#71 3U aft ^-#*Kr ^ *1<3 2)S*o| 91 JL, *] 

<3 ^Isf *1<*H?1 3U *1<£ #^5>^ 31 1 i^l = #:& sl^; 

#7l 312 aft ^*Rr ^ *1<£ SlS-i-ol 31^ <^^£lol ol^L, #7l 31 1 

*1<£U1^1 312 *1<£ #^*>^ 312 ## sis; 

#71 313 aft ^#i=Hr ^ ^ *1<£ slSlrol 311 5131, #71 

312 *1<3 313 *1<£ #^*V-b 313 #:& sis; 

#71 314 aft ^*Rr di^ ^ *1<3 sls^oi ^ig o^^5l<3 #7l 313 

*1<3 A Jlt 3^^1?1 #71 *1<S *1JL«- #^*Rr 314 = #^ sis; *J 
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-#7] 31*1 -§- ^*Rr ^7] 31 1 ZL-f- #7] *j| 4 nffi] ^ *1 ^Sf 

[^^* 9] 

31 SEfe 31 8*<H 5a°H, 311 af tfl^l ^-71 314 ^ff, 

^*Rr ^ ^ *1<?§ 7fl^Hl7>, 
A:B:C:D = a:b:c:d 

( Att 311 n#2l ^ *1<£ 7fl*MH i^- «fl ^, Btt 312 

ZLf-sl 4^ ^ *1<3 sl^-l-sl 7 fl^, 313 ZLf-s] ^ ^1^ 7fl^ ( 

Dxr 314 =l^3\ ±% ^ xl<a 5) 7fl^, a.b.c.dfe 33- 4€- TfKO 

10] 

31 91H &<>H, a.b.cdr, 
[3^* 111 

31 8%H1 &<H^, 311 ifl^l ^71 313 *1<3 4IJ:, ^ #7l 3)^*1 

4^ 34 -2-^3H^ ?Hr ^'AS ^ #5131 # 
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12] 

^-71 *fll tfl*l ^71 ^14 afS] #3 *1<3 ^-^^^ # 

13] 

*ll 7^- S^r *(| 8%H1 &<>H. #71 ^ ^ *1<£ 2]lt^, 
[%^*o> 14] 

2) *M ^l"?! #7l afll ZL-f- tfl*l <$ 7 ] Zlf- T^S} aff 

n^Rr ±^ #31 *1<£ 1-51 7fl^Wl7l- ^S. cfS. ^3Z]j= E |ae ^g.* ^p-til 

^rH^ll ^-^151 ^jel al^ Efl^B^l sa^i, 
^ *1<£ -illt ^1^a]?j *fll *)<g A]if f^Hr ^-711; 

^1 £^ ^ *1<?! Sl^€-S -#71 7112 ZLl- Sl^ofl S^H, 

7l 711 1 7l<£ Alsl- ^l^^m A2 7l<g ai^I- #?^Kr 3r?]l; 

^ ^ 71 <^ ^^S)^ ^-71 *fl3 ZLf- sl^^l 5i*H, # 

71 ^2 *1<3 ^IJlI- ^I^aI^j ^13 ai^I- ^-Tfl; 
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^ <£^& ±^ *1<3 ^3tt ^14 nf- S)S.ofl 

7] ^13 *1<3 ^lit ^-71 *1<3 AiJil- #3*Hir #31; ^ 

^7l iS]l= til^ Efl^E 5]Sofl ^-til^Jl, ^o]^ ^*Kr *fll ZLl- 

^71 ^14 ZLf-Sl ^ #3 *1<£ 5]St # ^>M- #3 *fl 

#*l* ^«l*Hr 3^ IRJilS *>^r «VS.^I1 ^1^1 ti]^ EfliH « 0 >^ . 

15] 

*fl 14*^1 $1°]*], ^7) *fll Zlf- ifl*] #7] *fl4 ZL!-£- ( 
Z^o} ^*Rr ^ *}ol S\sL^9) 7fl^til7>, 

A:B:C:D = a:b:c:d 

( <^7}*\, *fll =L^-9] ^ r£$\ 2|SfS] 7fl^H 1^ ^, *ll2 

Hf-^ ^ #3 *1<3 7 fl^ ( C^r ^3 Hffil ^ *1<£ ^S.^$] 7fl^, 

Dtt *fl4 nf^j ±^ r£$\ §\^2) 7 fl^ ( a.b.c.db 4^- oj ^j^) 

* <?HT*Kr ^ ^^SLS. f>}±: ^1^1 ^2]= Wl^ E|iS . 

16] 

151H 5a°H, ^7l a,b,c,d^, 

^s. ^ ^7ii<y s-^^-s. «h£*il ^.e. Efl^m 
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[^t 1 * 171 

4 Sl^H, ^71 XI 1 -ajfc vfl*l ^"71 X|3 *1<3 ^ ^"71 *1 

^ *R> ^ -f -2-^3H^ *H§# 3 -fir £514 # 

*1^1 ^31] ^ ti]^ E|ii wj-^. 

18] 

^•71 41 ifl^i >a-7l 44 nffi] ^ ^ *1<£ si ^1- oil 
71 4^ # *1<2 Am*?} 3# ^JilS *m ShE-4 Efl^B 

19] 

4 14%H1 $JM*1, #71 ^ ^ *1<£ ^S-i-^r, 

<y*lEi 3j3.#°l ^-2.3. *>^r «V£4 ^1^1 ^3£|J= «1^ EfliE HJ-^. 



29-27 



1020030000839 



2003/4/8 



[51 1] 



y- 



160 
I 150 



Ail 

4 

£ 

2| 



I 



m = | — 160 



140 



, 160 



110 



loft 



130- 



I 



All 

2 



*l 



120 160 



a| 1 ±n| = a» s s| £ 



H jj I — ' 



29-28 



% 1020030000839 



<£*\: 2003/4/8 



[5L 2] 




29-29 



